The indirect immunoperoxidase technique was assessed for the serodiagnosis of tsutsugamushi fever (scrub typhus). The Serodiagnosis of tsutsugamushi fever (scrub typhus) with Rickettsia tsultslugamushi antigens has been accomplished by the complement fixation test (6, 9), the indirect immunofluorescence (IIF) technique (1, 4), and the enzyme-linked immunosorbent assay (ELISA) (2, 3). The IIF technique has been used effectively and is preferred for the laboratory diagnosis of tsutsugamushi fever (8). In general, the IIF technique gives a broader reaction with strains of R. tsuttsugamushi than the complement fixation test does (8), although a cross-reacting complementfixing antigen has been reported (6, 9). In addition, the IIF technique can quantify either immunoglobulin G (IgG) or IgM antibodies independently. The indirect immunoperoxidase (IIP) technique, in which fluorochrome is replaced by peroxidase, has several advantages over the IIF technique and has been widely applied in diagnostic virology (7). Accordingly, we investigated the IIP technique as an alternative to the IIF technique for detecting and measuring antibodies to R. tsutsugamushi. This paper is concerned with the procedure and the evaluation of the IIP technique for serodiagnosis of tsutsugamushi fever.
The indirect immunoperoxidase technique was assessed for the serodiagnosis of tsutsugamushi fever (scrub typhus). The antigens were peritoneal smears prepared from mice infected intraperitoneally with the Karp, Kato, and Gilliam strains of Rickettsia tsutsugamiishi. Treatment of the mice with cyclophosphamide apparently increased the number of the rickettsiae, and it minimized the exudate that interfered with the specific staining. The rickettsiae were seen as clusters in the juxtanuclear region of the mesothelial cells and also as free particles outside of the cells. By the indirect immunoperoxidase technique, the sera from all of the patients (49 samples from 30 patients) were positive for the R. tsutsugamuishi antibody. The antibody titers (immunoglobulin G [IgG] and IgM) determined by the indirect immunoperoxidase technique correlated with those determined by the indirect immunofluorescence technique. Thus, the indirect immunoperoxidase technique was useful for quantifying both IgG and IgM antibodies to the rickettsia.
Serodiagnosis of tsutsugamushi fever (scrub typhus) with Rickettsia tsultslugamushi antigens has been accomplished by the complement fixation test (6, 9) , the indirect immunofluorescence (IIF) technique (1, 4) , and the enzyme-linked immunosorbent assay (ELISA) (2, 3) . The IIF technique has been used effectively and is preferred for the laboratory diagnosis of tsutsugamushi fever (8) . In general, the IIF technique gives a broader reaction with strains of R. tsuttsugamushi than the complement fixation test does (8), although a cross-reacting complementfixing antigen has been reported (6, 9) . In addition, the IIF technique can quantify either immunoglobulin G (IgG) or IgM antibodies independently. The indirect immunoperoxidase (IIP) technique, in which fluorochrome is replaced by peroxidase, has several advantages over the IIF technique and has been widely applied in diagnostic virology (7) . Accordingly, we investigated the IIP technique as an alternative to the IIF technique for detecting and measuring antibodies to R. tsutsugamushi. This paper is concerned with the procedure and the evaluation of the IIP technique for serodiagnosis of tsutsugamushi fever.
MATERIALS AND METHODS Rickettsiae. The Karp, Kato, and Gilliam strains of R. tsutsugamushi were used for the preparation of antigens. The ed. The rickettsial particles were similarly stained with anti-IgM (mu chain) antibodies labeled with peroxidase. However, the intracellular rickettsiae were stained faintly in some preparations, whereas the extracellular rickettsiae were stained deeply under the same condition. This was most likely due to poor penetration of IgM antibodies into the cells. Accordingly, for quantification of IgG and IgM antibodies, clusters of the rickettsiae in the cytoplasma and the extracellular rickettsiae were used as the target antigens, respectively. Specificity of the IIP staining. Each strain of R. tslitslugatmuishli was stained only in the combination of a smear from the infected mouse. a patient's serum, peroxidase-labeled anti-human IgG or anti-human IgM goat IgG fraction. and the substrate solution. All of the sera from the patients (groups 1 and 2) contained antibodies to R. tslutslugamiishi (Tables 1 and 2 Recently, Suto and Fujimiya titrated both IgG and IgM antibodies by using extracellular R. tsutsugamushi grown in L cells and released by freeze thawing (T. Suto, personal communication). By our method, the antigens, including extracellular rickettsiae, can be prepared without any equipment for cell culture. However, the treatment of the infected mice with cyclophosphamide seems to be a prerequisite for preparation of satisfactory antigens.
In conclusion, the IIP technique with R. tsutsugamushi antigens prepared by either method is a satisfactory alternative to the IIF, and it will facilitate early serodiagnosis of tsutsugamushi fever.
